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Using rats of over 350g body wt., which are presumed to have considerable amounts of heterochromatin in their livers even at the peak of DNA synthesis, it was possible to obtain 140-base-pair particles and mononucleosomes from nuclei after micrococcal nuclease digestion, which were enriched with respect to new DNA and histones, compared with nucleosomes retained in the nuclear pellet after lysis. Model studies with normal rat liver nuclei phosphorylated in vitro indicated that the released core particles containing phosphorylated histone H2A and probably ADP-ribosylated histone H3 had lost their ADP-ribosylated histone H1, which is more easily dissociated from incubated nuclei than unmodified histone H1 (Caplan et a / . , 1978). Core particles and mononucleosomes from partially hepatectomized rats in S-phase also contained phosphorylated histones. We conclude that interbody regions associated with ADP-ribosylated histone HI are especially prone to attack from micrococcal nuclease. In nuclei with substantial amounts of heterochromatin, hindrance to the release of 'mononucleosomes' and higher nucleosomes from the condensed regions results in a preferential release of phosphorylated and/or newly replicated mononucleosomes during digestion and subsequent lysis. As the activity of tRNA methylase in tumour tissue can be affected by hormonal treatment (Turkington, 1969; Luck & Hamilton, 1975) , the possible relationship between tRNA methylase and protein metabolism has been analysed in a variety of cancers, including hepatoma, rhabdomyosarcoma, 20-methylcholanthrene-induced sarcoma and mammary carcinoma of rats, as well as human breast cancer.
Cortisol treatment in vivo of tumour-bearing rats was performed by three consecutive daily intramuscular injections of 1 and lOmg of cortisol acetate (Cortril; Pfizer, New York, NY, U.S.A.). Treatment in vitro was carried out during the incubation when different amounts (0.1-1OOpg) of crystalline cortisol (Merck, Sharp and Dohme, West Point, PA, U.S.A.) were added to the incubation flasks. Tumour slices weighing 200mg were incubated for 1 h at 37°C in 5ml of Krebs-Ringer bicarbonate (pH7.2) with 1pCi of [2-14C]glycine (specific radioactivity 1 OmCi/mmol) (The Radiochemical Centre, Amersham, Bucks., U.K.). The radioactivity incorporated into the proteins was counted in a liquid-scintillation spectrometer (De Loecker et a / . , 1974) . Each tumour was histologically examined and the protein content was determined.
To determine the tRNA methylase activity after cortisol treatment in vivo, the tumours wereexcised and homogenized in 0.25~-sucrose buffer. The enzyme-containing 105000g supernatant (2ml) was incubated with 800pmol of ammonium acetate, 10pmol of neutralized reduced glutathione, 1 mg dry wt. of Escherichiu coli B tRNA (General Vol. 6 BIOCHEMICAL SOCIETY TRANSACTIONS Biochemical Corp., Chagrin Falls, OH, U.S.A.) and 0.4pCi of neutralized S-adenosyl-L-[rnethyl-r4C]methionine (specific radioactivity 55mCi/mmol) (Sheid et a/., 1971) . When the effect of the treatment in vitro was examined, 1 g tumour slices were preincubated for 2 h at 37°C in 25ml of Krebs-Ringer bicarbonate buffer containing 100pg of crystalline cortisol.
The hepatoma tumours were provoked by feeding Wistar rats on a protein-deficient diet containing 0.06% 4-dimethylamino-3'-methylazobenzene (Koch-Light Laboratories, Colnbrook, Bucks., U.K.) (Edwards & White, 1941) . Cortisol treatment in uivo inhibited the glycine incorporation into the hepatoma proteins by 59 % (P i 0.001) compared with the non-treated control tumours. The tRNA methylase activity, reaching particularly high values in tumour tissue, became reduced by 50% ( P < 0.001) after cortisol treatment. Rhabdomyosarcoma tumours were induced by a single intramuscular injection of 0.028mg of cobalt powder (Heath, 1956) . and other sarcomas of muscular origins were provoked by the subcutaneuus application of 0.2ml of 1 % 20-methylcholanthrene (Sigma Chemical Co., St. Louis, MO, U.S.A.) dissolved in benzene (Maisin & Holvoet, 1942) . The inhibition of the [2-'4C]glycine incorporation into the proteins of rhabdomyosarcoma and of 20-methylcholanthrene sarcoma tissue increased almost linearly after cortisol treatment in oitro, amounting to 52-55 % for the highest dose of 100pg of cortisol. Cortisol application in vitro reduced the tRNA methylase activity in rhabdomyosarcoma by 58 % (P < 0.001) and in 20-methylcholanthrene sarcoma by 17.2% (P < 0.01).
Experimental mammary carcinoma appeared in female Sprague-Dawley rats after treatment with 7,2-dimethylbenz[a]anthracene (Fluka A.G., Buchs, Switzerland) (Huggins et a/., 1959) . Cortisol administered in vitro reduced the glycine incorporation into the proteins of 7,2-dimethylbenz[a]anthracene-induced cancers by 46.3 % (P < 0.001) and the tRNA methylase activity only amounted to 48.4% ( P < 0.001) of the control values. For the human tumours obtained after surgery, the cortisol treatment in uitro significantly inhibited the amino acid incorporation by 13.3-33.7 %, and tRNA methylase was reduced by 11.3-33.8 %.
The inhibition of protein-synthesizing activity is associated with a decreased tRNA methylase activity, and a possible relationship between both facts is suspected. As tRNA methylation-controlled protein synthesis is suggested to take place at the translation level, changes in transcription can result from modifications in the methylase enzymes and thus even possibly be responsible for carcinogenesis (Rodek et a/., 1967; Craddock, 1970 Craddock, ,1971 Sheid eta/., 1971 Sheid eta/., , 1973 . A primary nuclear effect of cortisol possibly reduces the production of aberrant tRNA structures leading to altered base sequences and finally resulting in the inhibitory effects on tumour metabolism by reducing protein synthesis and increasing catabolism. It seems possible that the general anti-tumour effect of cortisol could be based on this enzymic interaction (Liau et a/., 1973) .
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